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The-present study examined the influence of the following: 1)
air temperature, 2) day info training, 3) self rating of life stress,
4) rating of relative warmth in cold weather, and 5) expectation
for liking cold weather training, on 59 soldiers’ self-reports. of
illness and mood during 3 days of training in the cold (—18° to
0°C range). Mood was assessed on six domains of the Profite of
Mood States rating scale, and symptoms of illness were assessed
on 5 domains of the Environmental Symptoms Questionnaire.
Multiple regression analyses showed that: 1) the more soldiers
expected to dislike the cold weather training, the more tense,
depressed, angry, fatigued, and physically uncomfortable they
were during training; 2) the more stress they perceived in their
everyday lives, the more fatigued, confused, and physically un-
comfortable they were during training; 3) as days into training
increased the more fatigued and physically uncomfortable they
became; and 4) due to appropriate clothing and training, ambi-
ent temperature was found to have no significant influence on
the soldiers’ moods and symptoms. / N ‘
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OLD-RELATED INJURIES during cold weather

combat are common (5). However, the frequency
of cold-related injuries during coid weather military
training is low, especially when compared to the fre-
quency of most other injuries (e.g., orthopedic injury
and acute trauma) (7,10). This low rate during training
may be due to the researcher’s focus on reports to sick
call at medical treatment facilities and inattention to
unreported symptoms. Symptoms may go unreported
either because the disorder is treated in the field or the
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individual fails to report them to anyone. Most prior
research (e.g., 7.10) has focused on large populations
(thousands of soldiers) making it difficult for research
teams to canvass individuals in order to document
“‘unreported’” injuries. Recently, the U.S. Army Re-
search Institute of Environmental Medicine has fol-
lowed smaller groups of soldiers through military train-
ing during cold weather. The objective has been to
measure systematically the nature and frequency of in-
juries and illnesses which occur during training
(whether reported to the regular medical treatment fa-
cility or not) and, concurrently, to assess the psycho-
logical moods of the participants. The goal is to deter-
mine if illness, psychological meod. or both are
systematically related to cold weather conditions. pre-
existing subjective factors, or both.

Cold-related injury may be defined as tissue trauma
produced by exposure to cold temperature. Tissue
trauma typically includes the freezing type (frostbite—
superficial or deep) and the non-freezing types (chil-
blains, trench foot, immersion foot, and hypothermia)
(2). Among the factors that increase susceptibility of an
individual to cold-related injuries are: age (the very
young and the very old are more vuinerable), fatigue,
inadequate nutrition, inexperience with cold tempera-

.tures, previous cold injuries, activity level (both exces-

sive and too little activity predispose one to injury),
substances and medications which influence circulation
and/or have vascular effects, improper clothing,
weather conditions, and psychosocial factors. Racc is a
factor which historically has been repoited to influence
susceptibility. specifically Blacks being more vulnera-
ble than Caucasians, but this issue remains unsettled
(4).

The above factors have been studied extensively, and
the scientific findings have been incorporated into offi-
cial military guidance for prevention and management
of cold injury (1-3).
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The majority of these factors, such as the soldier's
age or whether or not the soldier is receiving medica-
tion, are relatively casy to measure. However, the psy-
chosocial factors including attitudes, motivations, and
expectations are more difficult to measure and hence to
quantify in terms of their influence upon the soldier’s
susceptibility to the cold.

The present study was designed to clarify the influ-
ence of psychosocial factors on the soldier’s moods and
subjective reports of medical symptoms during cold
weather operations. The goal is to determine if subjec-
tive symptoms, psychological mood, or both are sys-
tematically related to preexisting psychosocial factors,
cold weather conditions. days into training, or all three.
Specifically, the present investigation seeks to clarify
the relative influences of: a) ambient temperature
(—18°C to 0°C). b) number of days into outdoor training
(1-3 d). and c) three preexisting subjective judgments
(self-perception of current stress level, self-perception
of relative warmth in cold weather. and sclf-
expectations of like or dislike for an upcoming 3-d out-
door field training exercise (FTX)) on psychological
mood and subjective report of medical symptoms.

METHODS
Subjects

The subject population consisted of 107 male volun-
teers participating in 8 d of winter training at the Army
National Guard Mountain Warfare School in northern
Vermont. The subjects were active duty and reserve
personnel representing the Army National Guard, the
Army, the Navy, and the Marine Corps. Training was
conducted during two separate 8-d phases: of the 107
male soldiers, 52 participated during Phase [ and 55
participated during Phase 1I. On a daily basis, the sub-
jects completed paper-and-pencil subjective rating
scales (these rating scales are described below). Eight of
the 107 soldiers were non-Caucasian and were excluded
from the study because some literature suggests racial
differences in susceptibility to cold-related injuries (1,5)
and they were too few to analyze separately. Of the
remaining 99 soldiers, 59 (609%) had no missing data on
any of the rating scale administrations. These 59 sol-
diers are the subject of the data analysis.

With respect to personal background, a comparison
of the 59 subjects having no missing information with
the 40 subjects having some missing information re-
vealed no statistically significant differences between
the two groups. The 59 soldiers in the data analysis had
a mean age of 30 years, a mean height of 177.8 ¢cm (5 ft
10 in.), and a mean weight of 78.2 kg (172 Ibs). More
than half (529) were currently married, but many (36%)
had never married: nearly half (48%) did not have for-
mal education beyond high school. Some used tobacco
products (29% current smokers and 147 current chew-
ers). The participants were in the service an average of
9 years and were predominantly in the ranks of E4-E6
(42%): 19% were officers.

Measures

On the first day of training. cach purticipant made
three subjective self-ratings:

(a) Subjective stress: *"Indicate the current amount of
stress in your life: 1 = no stress. 2 = occasional stress.,
3 = frequent stress. and 4 = constant stress:™’

(b) Relative warmth: “*Compared to others around
you, in a cool or a cold environment. how do you gen-
erally feel: 1 = colder than others. 2 = about the same
as others, and 3 = warmer than others:”" and

(c) Expectation for liking the FTX: **Rate how much
you think you are going to like living in the field during
this upcoming exercise: I = I will like it very much, 2
= | will like it somewhat. 3 = I will neither like it nor
dislike it. 4 = 1 will dislike it somewhat. and 5 = [ will
dislike it very much.”

Most reported occasional stress. felt about the same
as others when in the cold. and expected to like the
upcoming cold weather training exercise (see Table ).

Profile of Mood States (POMS): This rating scale (8)
was completed twice a day (morning and evening) by
the participants, cach time providing subjective ratings
of feelings experienced during the previous 12 h. The
POMS is a pencil and paper rating scale of 65 items
assessing 6 mood states: tension. depression. anger.
vigor, fatigue. and confusion (8).

Environmental Symptoms Questionnaire (ESQ): The
ESQ rating scale (6.9) was also administered twice

TABLE |. SELF-REPORTED SUBJECTIVE JUDGMENTS OF STUDY SAMPLE (N = 59).

Subjective Judgment

Percent Subjects Responding

Current Amount of Stress in Your Life:

None Occasional Frequent Constant
5.1% 57.6% 8.8 8.5
Relative Warmth During Cold Weather:
Colder About Warmer
than Same as than
Others Others Others
15.3% §4.27F 30.57%
Expectation for Liking
Outdoor Training (FTX):
Like Like Neither Like Dislike Dislike
Very Much  Somewhat Nor Dislike Somewhat  Very Much
40.7% 35.67% 13.6%% 8.57% 1.7%
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daily (morning and evening), each time providing sub-
jective ratings of symptoms experienced during the pre-
vious 12 h. The ESQ is a pencil and paper rating scale of
68 items developed at the U.S. Army Research Institute
of Environmental Medicine which obtains reports of
frequency of complaints of medical symptoms such as
feeling chilly, feeling weak, fecling cold hands, etc. The
ESQ was re-worded for the past tense. and subjects
were instructed to score each item according to *"how
you have been feeling during the past day/night.”” For
this analysis. selected items of the ESQ were g:ouped
into additive scales for each of five domains: tiredness.
muscle discomfort, cardiopulmonary discomfort, feel-
ings of well-being. and cold discomfort. These five do-
mains are presented in Table II along with the numbers
of the items in the ESQ which werc added together to
comprise each domain, and Cronbach's alpha statistic
of reliability.

Weather conditions, including dry bulb temperature,
were recorded continuously: mean daytime temperature
was uscd in subsequient analyses.

Context

During training, the soldiers learned military tactics
for operations in mountainous terrain. Instruction took
place both in indoor classrooms and outdoor settings.
Near the end of training, 3 days and 2 nights were de-
voted to an outdoor FT'X. During the days prior to the
FTX. the participants received lectures on strategies for
preventing cold-related injuries and discomfort. In ad-
dition. appropriate cold weather clothing and equipment
were supplied to each participant. Individual clothing
included arctic boots. mittens, parka, cold weather
trousers. and layers of shirts and undergarments.

The average daytime temperature during the three
days of outdoor training was always above — 18°C (0°F)
and below 0°C (32°F). The actual average daytime tem-

peratures during the two phases of FTX training were:
—-16.3° —15.1°, —13.9°, —12.9°, —1.8°, and —0.9°C.

The focus of the present analysis is the three subjec-
tive judgments made prior to the FTX, the average daily
temperature during the FTX, the number of days into
the FTX, the self-reported moods (POMS) during the
FTX, and the self-reported symptoms (ESQ) during the
FTX. Only the soldiers’ POMS and ESQ scores at the
end of each day were used in the analysis. Concern with
the utility of the nighttime scores because of the vari-
ability of temperatures within and between tents neces-
sitated their exclusion from the analysis.

Analytic Techniques

Ordinary least squares and forward stepwise multiple
regression analyses were used to analyze the data.
Three self-reports of moods (POMS) and three self-
reports of symptoms (ESQ) (both reflecting the 3 d of
outdoor training) comprise the dependent variables
used in the 11 regression analyses (1 analysis for cach of
the 6 domains of the POMS and 1 for each of the S
domains of the ESQ). The resulting regression equa-
tions are based on 177 records: 59 soldiers providing
ratings at the end of each of the 3 FTX days. Each of the
11 dependent variables is continuous. The § indepen-
dent variables for each regression analysis are ambient
temperature, the number of days into the outdoor train-
ing. and the 3 subjective judgments made prior to the
FTX. Collinearity among the S independent variables
was not problematic: none of the bivariate correlations
among them exceeded 0.6. The regression model does
not require adaptations for the fact that the 3 subjective
judgments were repeated measures for the 59 soldiers
comprising the 177 records. The last step in the stepwise
model and the least squares model produced compara-
ble results: hence. only the ordinary least squares model
is presented.

TABLE 1I. THE 5 ENVIRONMENTAL SYMPTOMS QUESTIONNAIRE (ESQ) DOMAINS.

ESQ Domain

[tems Comprising Domain

Cronbach’s Alpha

1. Cold discomfort

My hands were cold 90

My feet were cold

1 felt chilly

I was shivering
Parts of my body felt numb

tJ

. Muscle discomfort

I had a muscle cramp 80

My muscles felt tight or suff

My legs or feet ached

My hands, arms, or shoulders ached
My back ached

'l

. Cardiopulmonary discomfort

1 was short of breath .76

It was hard to breathe

It hurt to breathe

My heart was beating fast
My heart was pounding

I had a chest pain

I had chest pressure

4. Tiredness 1 felt weak
[ felt tired
I felt sleepy
5. Feelings of well-being 1 felt good
I felt alert

10

.6

I felt wide awake
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RESULTS

Tables Il and IV summarize the results of the mul-
tiple regression analyses on self-reported psychological
mood (POMS) and self-reported symptoms (ESQ).

Determinants of Mood

Concerning the POMS domains of mood labeled ten-
sion, depression, and anger, only one variable achieved
statistical significance as a predictor: the individual's
expectation of like or dislike of the outdoor training
exercise (Table III). Those whose expectation was dis-
like of the upcoming exercise reported significantly
more tension, significantly more depression, and signif-
icantly more anger than those whose predisposition was
to like the exercise.

The domains of vigor and confusion also were each
predicted by one significant variable, self-reported
stress. Those reporting lower levels of current stress
subsequently reported more vigor during the training,
whiie those initially reporting higher tevers ot current
stress subsequently reported more confusion during the
training.

The sixth psychological mood, fatigue, was signifi-
cantly influenced by three predictors. More fatigue was
reported as the training exercise progressed. Those who
initially expected to dislike the exercise reported more
fatigue. In addition, those who reported more stress in
their current lives reported more fatiguc during the
training.

Determinants of Symptoms

The regression analyses on the domains of symptoms
from the ESQ are presented in Table I'/.

The variables significantly related to the ESQ tired-
ness domain are identical to those significantly related
to POMS fatigue: the number of days into training, the
initial expectations of disliking the outdoor training, and
the more reported stress in current life were each sig-
nificant independent predictors of ESQ tiredness. Al-
though the individual questions comprising the ESQ
tiredness domain emphasize sleepiness and tiredness

TABLE I1I. ORDINARY LEAST SQUARES REGRES!:!

rather than physical fatigue due to exertion. as does the
POMS fatigue domain, it is likely that ESQ tiredness
and POMS fatigue are measuring the same subjective
experience.

The ESQ domain of muscle discomfort (e.g.. aches
and pains) was significantly predicted by an expectation
of disliking the outdoor training, a judgment of feeling
colder than others when in a cold environment, and by
the number of days into the training.

Lower levels of self-assessed stress significantly in-
fluenccd expressions of feelings of general well-being
such as feeling good or feeling alert.

Expressions of cold discomfort such a< cold hands.
cold feet, being chilly, shivering, or numbness were not
significantly influenced by any of the five factors in the
model.

Cardiopulmonary discomforts such as chest pain and
breathing hard were influenced only by the number of
days into the training: the more days into the FTX the
more cardiopulmonary discomfort.

DISCUSSION

In the context of a 3-d outdoor winter training exer-
cise of moderate activity level, with average daytime
ambient temperatures below freezing but above — [8°C
(0°F), with appropriate winter field clothing and with
instruction on the prevention of cold-related injuries, it
was possible to develop multiple regression models to
determine the independent influence of the five predic-
tor variables: temperature. days into training, and three
subjective judgments (current stress level, rating of
warmth relative to others in cold environments, and
expectation of liking/disliking the outdoor training). Al-
though some of the R>s were small. others were high for
social science research; R® for POMS-fatigue indicated
that 24.1% of the variance was taken into account whiie
the R’s for ESQ-tiredness and ESQ-muscle discomfort
indicated that 20.2% and 18.49. of the variance were
taken into account, respectively.

Ambient temperature was not a significant indepen-
dent predictor of any of the 11 moods or symptoms.

" »NALYSIS OF SIX PSYCHOLOGICAL MOODS FROM THE PROFILE

OF MOOD Si.. .S (POMS) RATING SCALE.
Psychological Mood*
Tension Depression Anger Vigor Fatigue Confusion
Predictor
Variable Beta p? Beta p* Beta p* Beta p” Beta p" Beta "
Ambient Temperature 0.1517 0.0704 0.0802 0.0578 0.1241 0.0106
Days into FTX 0.1303 0.1074 0.1517 -0.0837 0.3414 0.00  0.0024
Subjective Judgments
Stress 0.0462 0.0923 0.1072 -0.1893 0.02  0.1641 0.02  0.2743 0.00
Relative warmth* 0.1161 0.1535 0.1726 0.1177 0.0968 0.0241
Expectation for
liking FTX" 0.2084 0.02  0.2981 0.00  0.2535 0.01 -0.0153 0.3365 0.00  0.1292
R? 0.0642 0.0903 0.0838 0.0613 0.2409 0.0986

“ A higher score indicates a stronger mood.

b Probability of significance of the association if p < 0.05.

* Seff report of current stress in life: a high score indicates more stress.

4 Self report of feelings of warmth in a cold environment: a low score indicates colder than others. a high score indicates warmer than others.
 Self report of expected like for FTX: a low score indicates like for the FTX, a high score indicates dislike.
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TABLE 1V. ORDINARY LEAST SQUARES REGRESSION ANALYSIS OF FIVE SYMPTOMS FROM THE ENVIRONMENTAL
SYMPTOMS QUESTIONNAIRE (ESQ).

Environmental Symptom*

Cold Muscle Cardiopulmonary Feeling of
Discomfort Discomfort Discomfont Tiredness Well-Being
Predictor
Variable Beta p* Beta p* Beta p* Beta p® Beta p?
Ambient Temperature —0.0862 —0.0360 0.1632 0.0694 0.0840
Days into FTX 0.1396 0.2185 0.01 0.2524 0.00 0.2860 0.00 —-0.0394
Subjective Judgments
Stress© 0.0918 0.0769 —0.0885 0.1931 0.01 —0.2069 0.01
Relative warmth —-0.1026 -0.2276 0.01 0.1210 -0.0993 0.0739
Expectation for
liking FTX* 0.1250 0.1694 0.05 0.1456 0.1862 0.03 —-0.0296
R? 0.0765 0.1835 0.0665 0.2017 .0532

¢ A higher score indicates a more intense symptom.
» Probability of significance of the association if p < 0.05.

¢ Self report of current stress in life; a high score indicates moi. stress.

“ Self report of feelings of warmth in a cold environment; a low score indicates colder than others. a high score indicates warmer than others.
“ Self report of expected like for FTX; a low score indicates like for the FTX, a high score indicates dislike.

This was likely due to the fact that the microenviron-
ment of the soldier was relatively stable. That is, even
though the air temperature of the surrounding environ-
ment was below freezing, the soldier was suitably
clothed and thus protected from such an environment.
Suitable winter clothing, combined with the vigorous
exercise required by the FTX, resulted not in symptoms
indicative of a cold soldier, but rather symptoms of a
soldier who actually is relatively warm and adapted to
his surroundings. In addition, reports of cold-related
discomfort were not significantly related to any of the
five potential predictor variables. This finding suggests
that the clothing, instruction on cold injury prevention,
level of activity, and duration of the exercise were ef-
fective and appropriate for this range of ambient tem-
perature (— 18° to 0°C) regardless of the participants’
initial attitudes and expectations. Further research in
colder environments (below — 18°C), where it is more
difficult for the soldier to remain warm, may show a
significant influence of ambient temperature on cold-
related discomfort.

The number of days into training was significantly
related to each of the domains which assess some aspect
of physical tiredness (i.e., POMS fatigue, ESQ tired-
ness, cardiopulmonary discomfort, and muscle discom-
fort). This suggests that the level of activity required by
the outdoor training phase exceeded the participants’
level of usual activity, and consequently produced gen-
eral physical fatigue. In fact, one of the objectives of the
outdoor training was to require a level of physical chal-
lenge beyond the usual level of the participants. Appar-
ently this objective was met.

The individual’s judgment of his own level of current
stress was an important predictor of subsequent moods
and reactions during outdoor winter training. Those
who reported higher stress in their daily lives were
found to report more confusion, less vigor. more fa-
tigue, more tiredness, and less feeling of well-being dur-
ing the subsequent outdoor activities. This pattern of
reports during training, all influenced significantly by
the level of stress the individual brought to the training,
suggests a subgroup of individuals who can be identified

in advance as perhaps requiring specialized attention
during training exercises such as this one.

The individual’s expectation to like or dislike the out-
door training was an important predictor for 6 of the 11
subsequent moods and symptoms. Those expecting to
dislike the outdoor training subsequently reported more
tension, depression, anger, fatigue, tiredness, and mus-
cle discomfort. This pattern strongly supports the inter-
pretation that expectations and outcomes are inter-
twined. These individuals might have had accurate self-
knowledge based on prior experience to predict
accurately their own negative reactions, or they might
have ‘‘programmed’’ themselves to have negative reac-
tions and produced self-fulfilling prophecies. It is clear
that the individual’s expectancy was demonstrated to be
a powerful and independent predictor of subsequent
moods and symptoms.

There are limits to the generalizability of these find-
ings. First, the findings were produced in the context of
a mild winter temperature range: below freezing but
above — 18°C (0°F). Second, the participants had a full
supply of appropriate arctic clothing and state-of-the-art
instruction on the prevention of cold-related injuries.
Third, the length of outdoor training was only 3 d.
Therefore, it is unwarranted to generalize these findings
to temperatures below — 18°C (0°F), to individuals with-
out appropriate clothing or instruction on the preven-
tion of cold-related injuries, or to longer periods of ex-
posure to the cold outdoors.

CONCLUSIONS

In summary, during a 3-d military training exercise in
cold mountainous terrain, it was found that:

(a) the more the soldiers expected to dislike the FTX,
as measured prior to the FTX, the more tense, de-
pressed, angry, fatigued, and physically uncomfortable
they were when on the FTX;

(b) the more stress the soldiers perceived in their ev-
eryday lives outside of the FTX, the more fatigued,
confused, and uncomfortable they were when on the
FTX:
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(c) the longer the soldiers were on the FTX the more
fatigued and physically uncomfortable they became;
and

(d) ambient temperature (in the —18° to 0°C range)
was found tc¢ have no significant influence on the sol-
diers” moods and physical symptoms (probably due to
appropriate clothing, training, and activity level).

This study suggests that a subgroup of individuals
may be identified in advance of a cold weather FTX
who are likely to display symptoms of negative mood
(tension, depression, anger. and confusion) and symp-
toms of poor physical weli-being (tiredness and muscle
discomfort) when they are on the FTX. These individ-
uals are likely to have more stress in their current ev-
eryday lives, are likely to expect that they will dislike
being on the particular upcoming FTX, or both.
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